Introduction
The hepatitis B virus (HBV) induced liver disease is the tenth cause of death worldwide with 500,000 to 1.2 million deaths per year due to chronic hepatitis, liver cirrhosis, and hepatocellular carcinoma [1] . In regions where HBV incidence is high, there is vertical transmission from an infected mother, either prepartum or perinatally, with the child having greater than 60% risk of acquiring HBV infection [2] . Particularly, the rate of perinatal infections can be high, reaching up to 90% [3] . About 10-20% of women seropositive for hepatitis B surface antigen HBsAg transmit the virus to their neonates in the absence of immunoprophylaxis [4] . Viral hepatitis during pregnancy is associated with high risk of maternal complications such as premature labour, intra-ventricular haemorrhage, intra-partum and post-partum haemorrhage from coagulation failure due to lack of production of vitamin K dependent clotting factors [5] .
There is a high rate of vertical transmission causing fetal and neonatal hepatitis which can have serious effects which may lead to impaired mental and physical health later in life [6] and it is also said to be the most familiar cause of jaundice in pregnancy [7] . Perinatal transmission of this disease occurs if the mother has had acute Hepatitis B infection during late pregnancy, in the first postpartum or if the mother is a chronic hepatitis B surface antigen (HBsAg) carrier [8] . In patients with acute hepatitis B, vertical transmission occurs in up to 10% of neonates when infection occurs in the first trimester and in 80%-90% of neonates when the infection occurs in the third trimester [9] . Ten to twenty percent of neonates born to HBsAg-positive mothers and 90% of those born to both HBsAg and HBeAg-positive mothers will be infected with HBV [10, 11] . Immunization with hepatitis B immunoglobulin G (HBIG) and vaccine, administered at birth, reduces the risk of transmission to less than 10% among infants of mothers who are positive to HBsAg or HBeAg [12, 13] however this is not yet the practiced in many hospitals in Nigeria. Studies from different parts of Nigeria have reported varying prevalence rates of HBV among different groups [14, 15, 16, 17] . However most studies on pregnant women have dueled on the prevalence of HBsAg, this is the first study in this region to assess the protective immunity to HBV in pregnant women. The study evaluated the prevalence of HBsAg and antibody to hepatitis B surface antigen [anti-HBs] in a group of pregnant women in Osogbo, Osun state, Nigeria.
II. Materials And Methods

Study area
The study was carried out among pregnant women attending the antenatal clinic of the Ladoke Akintola University of Technology Teaching Hospital in Osogbo, the capital city of Osun state in southwestern Nigeria.
Sample collection and Analysis
A total number of 183 pregnant women attending the LAUTECH Teaching Hospital antenatal clinic between March and August 2013 were recruited into the study after obtaining their informed consent. Five millilitres of venous blood was collected from individual subjects by venopuncture which was later centrifuged to remove the serum and kept at -20 o C until used. HBsAg was detected using immuno-chromatographic strip (Micropoint Rapid Diagnostic, Italy) sandwiched with monoclonal antibody to HBsAg. The HIV status of the women was determined using HIV Determine HIV1/2 rapid test kit (Heo Bio-Tech, Zhejiang, China). Anti-HBs was determined using third generation enzyme linked immunosorbent assay (ELISA) (Dia Pro Diagnostic Bioprobes, Italy) method. All tests were carried out following the manufacturers' instruction. Their biodata were obtained using structured questionnaire to establish the presence of possible risk factors such as previous history of blood transfusions, number of sexual partners in the past, contact with people infected with hepatitis B virus, tattoos, tribal marks and previous surgical or dental procedures. Ethical approval was obtained from the LAUTECH Teaching Hospital ethical committee for this study.
Data Analysis
Statistical analysis was computed using STATA 11 package. The results were then subjected to analysis using cross tabulations to explore statistical relationships between variables. Chi square test was used to explore proportional relationship between groups. The level of statistical significance was set at p < 0.05 (providing 95% confidence interval).
III. Results
Of 183 blood samples from the pregnant women screened, 13(7.1%) were positive for HBsAg and 55 (30.3%) were positive for anti-HBs ( Table 1 ). The ages of the subjects ranged from 15-49 years (mean age 30.1 years). Majority of the pregnant women screened fall within the age group 25 -29 years. The highest prevalence rate for HBsAg of 46.2% and anti-HBs of 34.5% were observed in the age group 25 -29years (Table  1) .
A good number of the women 141/183 (77%) tested had at least tertiary education, while 42 (23%) were below tertiary education level (Table 1) . Of the 183 subjects, 14 had multiple sexual partners of which 1(7.1%) was positive for HBsAg while 4/14 (28.6%) were positive for anti-HBs. Twenty eight women had previous history of surgery / dental procedure however only 1/28 (3.6%) was positive for HBsAg and 6/28 (21.4%) were positive for anti-HBs.
Of the 27 with tribal marks none of them was positive for HBsAg while 9/27 (33.3%) were positive for anti-HBs, 8 (53.3%) of the 15 pregnant women with the history of hepatitis B vaccination were positive for Anti-HBs while none was positive for HBsAg (Table 2) . Fifty six of the women screened had an history of contact with a relative, a spouse, a friend or someone with hepatitis B infection in the past, among these, 16/56 (28%) were positive for HBsAg while 9/56 (16.1%) were positive for anti-HBs. When considering the women's occupation as a risk factor of acquisition of HBsAg, there were 20 healthcare workers and 163 non healthcare workers sampled. Of the 20 healthcare workers 9 (45%) tested positive to HBsAg and 6(30%) was positive to Anti-HBs Five (5.4%) of the 92 pregnant women screened for HIV were found positive, 1 (20%) of these had HBV/HIV co-infection, making the co-infection rate among the group screened to be 1.1% 
N=183
IV. Discussion
Screening asymptomatic people is an important instrument in disease detection, prompt diagnosis and intervention particularly at an early stage of disease. From this study the prevalence HBsAg of 7.1% observed among pregnant women in Osogbo Osun state Nigeria is consistent with the prevalent rate 7.3% reported among pregnant women in Kano also in Nigeria [18] . The prevalence of HBsAg from this study is lower than 7.6% prevalent rate reported in Nnewi [19] , 9.3% in Awka [20] , 11% in Makurdi [21] , 15.8% in Maiduguri [22] , and 63.3% in Jos [23] all among pregnant women in Nigeria. However, the prevalence reported in this study is higher than the prevalence of 2.2% from a study in Benin-city, [24] , 4.3% in Port-Harcourt [25] , 5.7% in Ilorin [26] . 4.4% in Lagos [27] and 4.6% in Enugu [28] , all in Nigeria. These findings show that HBV is endemic in Nigeria and that it is very important to screen pregnant women for the virus and appropriate steps should be taking to prevent vertical transmission.
Although screening of pregnant women for HBsAg is perfectly in order, however, without a protective immunity against the HBV infection these women can still stands the risk of contacting the infection. In this study only 30% of the pregnant women screened had protective antibody against HBV perhaps by virtue of previous exposure to the virus or as a result of seroconversion following vaccination. It is however surprising that only 8/15 (53.3%) of the people that claimed to have received HBV vaccination were positive for anti-Hbs these might be due to the fact that a complete dose of the vaccine was not received or due to the fact that they are HBV carriers even before receiving the vaccine.
In this study, HBsAg was highest among the age group 25-29years. The findings from this study was in agreement with the findings from the study by Habiba et al, where majority of those that tested positive to HBsAg were in the age range of 25-35 years [29] . This correlates with the peak age of highest sexual activity in the society, hence supporting the role of sexual intercourse in the transmission of hepatitis B virus [18] . The result also agrees with the report of Aganga et al [30] that in populations in which hepatitis B virus is relatively common, the majority of infections and peak prevalence of HBsAg as well as specific antibody were in the age group 25-29 and 30-34 years. A similar finding was noted in the study by Vazquez-Martinez et al who observed that the average age of women infected with the Hepatitis B virus in Mexico was 26 years [31] . Another important factor in this study was the level of education. The prevalence of HBV was directly associated with increased educational status. Thus, the more educated the pregnant women, the higher the prevalence rates faulting the influence of education and public enlightenment/awareness on the carrier rates of this infection. This is contrary to what was reported by Ezegbudo et al. [20] .
It was noted from this study that previous contact with somebody with hepatitis infection was statistically significant predisposing factor to HBsAg infection (χ 2 = 9.833, p = 0.002) The risk of transmission of HBV has been known to be high in people who are in contact with chronically infected subjects [32] . The presence of body inscriptions like scarification marks or tattoos, multiple sexual partners, previous history of sexually transmitted infections, previous histories of blood transfusion and previous surgeries/dental manipulations were not statistically significantly associated with HBV infection from this study. This is in keeping with the study in Port-Harcourt, Nigeria [24] .
From this study, 6 [30%] of the 20 health care workers screened were positive for HBsAg. This was statistically significant (χ 2 = 17.837, p < 0.05) corroborating the study in Nnewi, Nigeria [33] . It is expected that pregnant health care workers are supposed to know about the modes of transmission of HBsAg and thus protect themselves from getting infected. However, those in high risk health departments like blood transfusion services or theatres may be more predisposed to acquiring the infection compared to health care workers in pharmacies, out-patient departments and administrative departments of hospitals.
The HBV/HIV co-infection rate in this study was not statistically significant however the rate was higher than the 0.7% co-infection rate among pregnant women screened in Awka, Nigeria, [20] but less than that reported in Jos also in Nigeria [34] . The finding of this study is similar to that of Ahmed et al which showed that there was no statistical evidence to suggest that HIV positivity was associated with increase prevalence of HBV [35] .
Without prophylaxis, the risk of mother-to-child transmission of HBV is very high. It varies with the HBeAg/anti-HBe status of mothers, being 70%-90% for HBeAg-positive mothers, 25% for HBeAgnegative/HBeAb-negative mothers and 12% for HBeAg-negative/anti-HBe-positive mothers [36] .
In conclusion, our study has been able to show the possibility of vertical transmission of HBV among the pregnant women that tested positive for HBsAg. Infected new born most often remains a chronic carrier with the attendant consequences of liver cirrhosis and hepatocellular carcinoma later in life. We therefore recommend that HBsAg carrier pregnant mothers be identified and a passive-active immunoprophylaxis be administered to their babies at birth to reduce the risk of vertical transmission according to previous studies [37, 38] . Moreover we equally advocate that anti-HBs screening should be done for all antenatal patients and those negative should be vaccinated to help them develop protective immunity to HBV infection.
